Trace elements are necessary for the normal metabolic functions of the plant, but at higher concentrations, these metals are toxic and may severely interfere with physiological and biochemical functions of the plants. Among the metals, Mercury has been recognized as highly toxic. It can affect growth and metabolism of plants in varying degrees depending on the concentration and tissue types of plant species. To elucidate the toxic effect of mercury, one of the most important traditional medicinal herb Centella asiatica (L.) Urb. (Hydrocotyl asiatica L.), was selected and studies were conducted by cultivating the plant in garden soil. The plants were treated with various concentrations of HgCl2 solution (10, 15, 20 and 25 μM). One time treatment was done and thereafter the plants were irrigated daily with known volume of water. Samples of root, runner and leaves were collected at intervals of 5 days up to 25 days and parameters like morphological/physiological measurements, estimation of biomass and chlorophyll were followed. All the morphological parameters of mercuric chloride treated plants were found to be decreased as compared to control plants with 25 μM concentration of HgCl2. An elevated concentration of mercuric chloride also reduces the chlorophyll contents in the leaves of C. asiatica plants. This study revealed that injury due to mercuric chloride is more pronounced at higher concentration (25 μM) of 25 th day of selected C. asiatica plants.
Introduction
The rising rate of anthropogenic activities in the biosphere is posing unprecedented threats that lead to a disturbing imbalance in the biosphere. One of the much polluting compounds causing residual effect on plant growth and grazing animals is heavy metals. Heavy metals are currently of much environmental concern because they cannot be destroyed by degradation and they are harmful to humans, animals, plants and ultimately tend to accumulate in the food chain. One of the major environmental problems caused by industrialization is the increment in the concentration of heavy metals in the air, soil and water. The persistence of heavy metals in the environment and their presence in a variety of organic and inorganic forms results in their incorporation in the biological cycles. Mercury has been reported to be more toxic to plants compared to other heavy metals (De-Grado et al., 1999; Xiong 1999).
The unique character of mercury is its occurrence in the environment in several physical and chemical forms. One of the clearest phytotoxic symptoms induced by heavy metals is a reduction in plant growth, which is associated with disturbance of several metabolic processes, alteration of nutrient uptake and degeneration of cell ultra structure (Vijayalakshmi and Jayaram 2012) .
Due to the recurrence of mercury pollution and also because of the lack of more studies about the effects of this heavy metal on medicinal and wetland plants, it is necessary to evaluate and understand the extend of mercury induced phytotoxicity. Because of the medicinal use of Centella asiatica, it is highly critical to monitor and understand the various morphological and physiological changes of the plant when exposed to a range of concentrations of mercuric chloride. Centella asiatica (L.) Urb. (synonym: Hydrocotyl asiatica L.) is one of the most important traditional medicinal herb distributed in Tropical Asia and Africa. It is commonly known as Indian Pennywort, belongs to the family Apiaceae (Umbelliferae). The plant is reported to contain numerous phytoconstituents as secondary metabolites (Dutta and Basu 1968) . Natural habitat of C. asiatica plants includes mainly areas of wetlands. The plants grow profusely in such areas, where the chance of exposure to heavy metal pollution is more. The present study has been undertaken with the aim of evaluating the extent of phytotoxicity of mercuric chloride on C. asiatica plants.
Materials and methods

Collection of plant material
Healthy plants of C. asiatica were collected from the agricultural fields, near Calicut University campus in Malappuram District. Multiplications of the plants were done by planting the cuttings in garden pots filled with garden soil, from the healthy plants. The established plants were divided into 5 sets. Each set consists of 40 plants.
Mercuric chloride treatment
Two hundred milliliter HgCl2 solution of different concentration was used to treat the experimental plants and the respective concentrations were designated as follows: T1-10 μM, T2-15 μM, T3-20 μM and T4-25 μM. The plants which were not treated with HgCl2 solution were considered as control and designated as C. All the treated as well as untreated control plants were grown in garden pots filled with garden mixture. HgCl2 was applied only one time and on subsequent days the experimental as well as control plants were irrigated with 200 ml of water to each pot. This was continued for 25 days from the day of treatment and the data collection was done at an interval of 5 days from the day of treatment.
Morphological/Physiological studies
For assessing the effect of HgCl2 on C. asiatica plants various morphological and physiological parameters were studied using standard procedures as detailed below: inter-node length, runner length, petiolar length, root length, number of nodes, number of leaves per node and number of roots per node. Tolerance index percentage was calculated using the formula as suggested by Turner (1994) .
Diameter of inter-node, fresh weight, dry weight, total biomass and root/shoot ratio were also calculated. Chlorophyll estimation of leaves of the experimental and control plants was done by following the method of Arnon (1949) . The chlorophyll a/b ratio of the treated and control plants was also calculated from the estimated values of chlorophyll a and chlorophyll b.
Statistical analysis
All experiments were repeated a minimum of 3 times and the mean values are given in tables and figures. Standard deviation and standard error were also calculated. The values in tables are mean value ± standard error.
Results and discussion
The control plants of C. asiatica showed a gradual and significant increase of inter-node length during the period of study. Of the treatments 25 μM HgCl2 treated plants, showed greater reduction in the increase of inter-node length. Runner length was nearly 130% in all the treatments. The rate of increasing the runner length was found decreased with increase in concentration of HgCl2. Among the treatments maximum increase was observed in 10 μM HgCl2 treated plants (Table 1) . Petiolar length and root length of C. asiatica found to be decreased in treated plants with increased mercuric chloride concentration. Similar pattern of observations were made by several authors (Shaw 1995; Skrebsky et al., 2008 ) and according to them root growth was inhibited by HgCl2 solution range from 0.5 to 25 μM. The number of nodes was more or less remain the same in all the treated and control plants. Increase in number of leaves and roots per node were found decreased with increase in the concentration of HgCl2. According to Prasad (1997) , reduction of leaf growth is an important visible symptom of heavy metal stress in many plants. A significant decrease in tolerance index was observed with increase in the period of growth and also with concentration of mercuric chloride.
The inter-node diameter, fresh weight of shoot and root exhibited significant decreases with increasing concentration of mercuric chloride (Fig. 1) . On 20 th and 25 th days the shoot dry weight of treated plants exhibited a decrease when the concentration of HgCl2 was increased. The root dry weight of C. asiatica plants found to be increased during the entire period of the experiment. The same trend was followed by all the treated and control plants and was more or less same throughout the period. The total biomass content of the control and all the treated plants showed almost identical values up to 15 th day of the investigation. Then a decrease in the increase of total biomass was noticed in all the treated plants. When the concentration of HgCl2 was increased, the increase in total biomass was decreased. Chlorophyll content of HgCl2 treated plants were low compared to control. Among treated plants, the plants treated with 10 μM HgCl2 showed highest value of chlorophyll a, b and total chlorophyll content and chlorophyll a was found to be higher than chlorophyll b in all the plants irrespective of treatments. Mercuric chloride did not show any significant difference in chlorophyll a/b ratio and was higher in HgCl2 treated C. asiatica plants than control.
Conclusion
From the present study, it is revealed that C. asiatica plants cultivated in the soil and lack of continuous availability of HgCl2 were not very much sensitive to mercuric chloride and seen affected growth of the plants only in moderate level at 25 μM concentration.
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